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^^ 7]^S\ 71^-1 ^^1- ol-g-tb ^ n oj- 
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^# «<i-^ n {Speech detection 
apparatus under noise environment and method thereof} 

£ 3^ ^ ^^^] tc).^ ^# &<=>]^ ^^^o]v^, 

^ ^^^^ ^# -3-^1 ^ n ^-2.^^-1. ^^1 ^-^ ^ 

«fl^ 7l ( Independent Component Analysis)-2.S. 5-^^ 7l;<-1 ^==r (basis 
function)*- -g-^^ ^Jl ^# ^^1 ^ H «J-'^<Hl ^tb ^^^l^-. 
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1020010073007 #^ 'U^}: 2001/12/13 

^^^^ 7l^oiq.. -g-A^olAl iflollAi ^A^olAl ^j. 

<9> ^EflO^ ^^1^ ^A^ Al^O^ Oflui^^l ^^EEj, 

#2fl^ #^^^^> ^# ^^i:fl ^^«](SNR) S^t^^l 

'^'^^ ^#(Voice Activation Detection) ^^^^ ^i*l-7> ^ 

^^>7ll M-E^-ul-i^, nofl n^-s^- ^Ajo] ^o.^ ^:^*>^ ^:e.^(False 

Alarm Rate)£ ^^HtII ^^l^*^! 9X^t^. 

<10> ^ «V,^ol ol^j7^> 7l#2^ ^if^l^ s-^ 7]^^ ^]-§-*H 

<11> ^ ^^o] ol^^;^|. 7^^^ 

^# ^All- Afl^*>^ C-11 OlCl-. 
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<i2> ^7]s^ 7]^^ ^ 'i-^oii ^^tb ^Hi^i 

1^1 Si ^^(training) ^>fe 

<17> ^7l2l rf^ 7]^^ s^^]^ n^^}7] ^*H, ^ ^^^<=>11 ^tb ^> 

*^*>J1. °>ol3^ ^g^S]^ ^V'^g^H ^^^Jl^ 71^-1^^ 
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<20> ^7] ^^i^^^ ^'^^^M.S.^^] ^^^'^1^71 

S^*>^ o.^ ^t:^. 

<2i> ol^> ^-f-^ Hig^ ^2^S. ^ w>^3it!: ^A] 0^1* >g^^l-7lS 

<22> a. ^^tgofl^^^ ^0.^1 7j-tlr ^^^>7l 

^Sq- ^^^S^ 7l;^-1^^» <^l-§-W. 71^-1^^^ #^^^31, lE^ 

<23> o]e:|^ o.^^^:£S>|. ^^Al^o^ 7lx-1^^1- ^^7] ^^flA^^ ^^^4^*11^^71 

<24> 1^ S:^^ ^A^Solcf. 

<25> £ 1* ^SsV^g, ^^^^^1- xe^-Jl ^ ^^^^^(103)^ ^S^^ 

^(s)(101)3l- 7lx-l^^(i02)# ^-6-*>^ ^^^1(A)<H1 ^o] ^ 

^^^^ 

<26> l^^^ 1] X = As 
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^71^ ^tb ^^^^^^ 7i^i^^(io2)fe s.^ ^azf^ A^^ofl ti>-g-^m 

<29> X£ 2^ ^^^^^1- ol-g-sH 7lxi^^l- ^^^>^ ^-^A4l«fl^7l^ vflE^ 

<30> :£ 2# ^2:^>^. ^^^^Sfl^7li^^ VilE^^ ^^C-l]olE-lSA-l 

^1 ^^1- ^l-^^><^ 2<^] 7l^^>o^ 7l;^-1^^1- ^^t!:^-. 

^^^^ d H(t4\ T T 

<32> 2fif ^^A^^fl^y]!^ «^^'g^<^l «S€W(202)1- 

^Ml Sl^a, tilE^(w)^ Ai^oi u(203)^ ^iS. ^Ir^^S ^^^^1 

<34> ne^ji ^"i^^^ cf'a^t!: <^l-§- 

<35> £ 3^ ^ ^'^<^1 n)-^ ^# ^^11- Jio]^ l-^^ojcf. 
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<36> 



£ 3# ^^si-ia. ^^t)i^^^(308)^ ^^-1 cf*y= 



^^1- Tilel ^^(training)*H ^iS-Sl-fofl ^1^«fl€-4. i^>ol3S-^El 

^(301)<Hl^iSl P>olH ^^fl^ ^r^o]! tfl^^>^ -i-cHSZ^. 

oi^ cfl7l ^Efl -^oj-oil ^^^-11^^-^(308)^ i^><^l3«^l 
^ «h^*>"^ ^^-tlJisl 7l;<1^^(309)» «;^fl 

<37> ^^^^:?}-^^^(310)^ ^^^:a.^#^(303)<^lA-1 ^t^ja* wV^^ 

S ^^^Al^^ji}. ^t^cf. ^>^^^^^^^(310)» ^^*> 

^, v}o]3. ^^(302)7> ^^^^ ^#-^(303)^ o]^] 

^ 71^-1^^51- ^#v|lM^^^^(308)<^lA^ *^<H1 ^^^^^ 

^l^^^'i^(304)^ ^'i^^:a.^#^(303)oflA^ ^t^^i* ^l-§-^H 

^1^^* ^^^(305)^ -g-^^Al^^:^^«.(304)S.^Bl ^^^o] 

^1^5)^4^ ^i7> ^<H^^ x.>ol^ ^3l(302)^^Bl ^^^oiA^^ ^ 

^#^(306)^ ^^^-a^#^(303)<^l^i ^^^^^^4 

(305)fi1 <^l-§-«M t^HH ^ Ai:^7l. ^i4^ ^]^^ 

4. «^ltifl A] 3)-^ ^^-^(304)^4 #^ ^^-?-(306)^ ^Efl ^o] ovji^ 
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<38> ^A^o^ ^ ^ CfA] ol>=^ Cfl7l ^Bfl(307)^ 

nfl «^^tilM^-l3^(308)<Hl^i ^-§- ^^^^ ^^^^ ^-g-<^l 

<39> £ 4^ JE. 3^ ^'i^ti^#^(303)^ -^^Hojcf. 

<40> :£ 4§ ^^^>ia, w.(308)^ ^^^4i«11^7l'^^ ^t\c^ n] 

Si ^^^^^^ 7lx-l^^(408)^ ^^^3151 7l^i^^(409)* -^^^ -US. 

(301)7> ^^^7l:^-l^^;^]^^#^(402)^ 7]x-]^4-(408)» ol-§-^> 

:£ol] ^n>q. 7lc^e>Jl ^^^]# ^J=^ ^^7lX-1^^7ll^ 

^#^(403)^ ^^^^ 7l;^i-t^(409)» o]-g-^>o^ 

<4i> 7>^>^^£ ^1^^(404)^ ^5^^ sfsl-^lt^^ ^}'^ ^ 

^^^S'a 7>^>^^^ 7]-^>^^£( likelihood)* ^Nl^tlrcl-. 

<42> 7}^^^S. n'S:^U05)^ ^5^^ sj-e^-uflBl^ 8><^ ^ 

^ ^:£<a 7l-^>^^^ ^^Is]-^ ^^^^ 7>^^^i(likelihood)l- /Nl-tlrt!:!:]-. ^ ^ 
^<H]^ife 7>^>^^£( like 11 hood) S-Hilogm S.I17}^^^S. 
(log-likelihood)l- >««>-§- tb^f. 

<43> o.;^^Ai^o] s.-L7>^^^i£( log- likelihood)^ 34 ^l-tl-^i^. 

'^^^^ 3] log^C^ I © ) = log/?(^)-log(«?e^ I .4,1 ) 
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<^7]^-] ^}o]3. ^^oM, 71^-1^^, ^S^^n^ 

speech) ojo^, Ag ^ ^^^7]^]^^ ^^M.^ ^fe 
Stt -ilS.^ S:3.7l-^>^^iE( log-likelihood)^ 42^- ^o] t^I^V^ 



^ ^^^:£(noise)<5l^. An ^ ^^7]^^^^ ^^^^ *^*H<^1cf. 

^^^^-a7il^^(406)^ 7>^>^^£ :^l-tl:-^(404) ^ ^-g- 7>^>a3E ^1-^- 

^(405)<^1>| 7>^>^^£( likelihood)?]:* ^l-g-*}*^ ^1^^^ ^ 

'i<Hl ^^l-g-^ ^Bt^lBl ^:e.(406)** ^l^t!:^-. 71^^^^ ^ 
^^^lisisl- ^-g-Alss^ ^ii7l-^^^S(log-likelihood)?;i:«ol tii^^].^c^.7].^ 

^<^1>H^ -^^i ^ll7l-^^^£.( log-likelihood)^ ^^1 3.7\] ^7}^}B.S., 

^ S.ZL7>^^^£(log-likelihood)^#S] ^}o]^ o] 

Al^}-:^* ^^^^il^ ^o] ^^r^. ^, #A^Al^o^ ^ZL 

7}^^^S. (log-likelihood)55|- S.zi7}^^^^ (log-likelihood)^^ ^} 

(log-likelihood)^o] ^^jo^ j7^3i|- a^^o]] ;g- ^-g-*>^ m.pQ^ <^1-§-*H 



<47> 
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^SL^ S.ii7>^>^^£(log-likelihood)l- ^^f?-2}-^ ^ S.n.7}^^i^ 
(log-likelihood)sl ^>fif ^^^1 ^>-g-5r><^ ^^^^S. ^^^^iil^ 

<5i> ^A^o^ nf^s}- :y-oi ^t!-^. ^, -a^^m 

^ ^^^^^-^l^i^ ^^^^^5^1- ^^^s^ S.ii7>^>^^£( log-likelihood)^ 
^-^^^ ^^^^1^^^ ^ 5-^7>^^^£ (log-likelihood)^ ^V^i^o.^ ^fl-sj. 

t}7\] ^ S.^7>^-^^£ (log-likelihood)^ ^-^#^.1 ^^*>^ 
^^^-i: ^>^t!: ^<^lcl-. ^fl-Sl-^ S.0.7}^^^^S^ ^>5f ^^^1 ^^^<?1^7lS] 

<52> s. 5^ ^#^(303)«^lAi ^t^ja ^'i^.e. Ill- oi-g- 

*>.<^ ^^^^ ^1^^ ^^^>^ ^J-Bfl :|ioi£oi4. 

<53> ^71^ ^^o] ^^^^Efl (501)011 ^>o]a. ^^7> 'a^^C]-. 

^'i^je. I<^1 I^ ^^ig ^]^^ tfl7pj-Bfl(502)S. ol^t!:^. ^ 

^ «-^<^l ^^tb ^^^-Sr ^fl7l '^l^ ^1^^ tfl7l >a-EJl(502)<Hl 

'^l-e^l'='> ^>Hfl(503)^ ^ol^>H^ -^Infl ^^^^1^(Nura I)* 9} 

^E^>7l Count I* A>-g-^cf. Count 2.7]^^n(501)^]^^ O^S 2:71^ 

^4. ^1^^ cfl7l^Efl(501)<Hl>«>-1 lol litrq- 3711 51^ ^l^^tfl 

7l^Efl(501)oll i^^STll Sl^dl, o] Count 1-5^! ^7y^]^^o] a1:<^:^ 
o]- i:fl7l^J-Hfl(502)oll T^l-Si^^ll- ^4. Count 1*^1 7l^ 

Num I M-r:^ 3.7\] ^ ^1^ o]^ X\^:^ ti\7] ^Bfl(502)oll 

^ ^^J^^ ^1-^(503)^ ^^l^tbcf. Al^^ cfl7l >a-B}l<HlAi ^^^^:?>>a-BflS ^o] 
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^ Num I ^1^^ ^]^^] ^14^ t}]7l 

^>Efl(502)«^l = ^ ^^^^^ I<^1 1^4 ^oj-A-l CfAl ^7] 

(501)5. ol^^ tbt^^. ^1^^ >a-^(502)oll n^^e^ a]^^ 7]^^}JL 

Count 0-^S. t]-X\ 2:7] 3)-^ cf. 
<54> ^^^^^^i-Bfl(503)<^l^i ^^^ji 117} ^^5^: Il^cf ^711 ^:<i 
'a-^(503)<H] "l^-l-i^l-. ^^^^^^Bl](503)<Hl^i ^'i^jii 117} ^^^k UM.^ ^ 
n #^cl]7l>^Efl (504)5. oi:^t!:i=f. ^H^i, ^^tJ^\7]^n(504)<^]^^ 

-a II7> ll:^v} Z}7\] S\o]o^ ^^Cfl7l>^l-E]](504)<^l 5]j7, 13^:^3 

^ ^l^^l ^1^ 5l<^'^>'i]: 3:71 ^^^J-Efl (501)5- o]:g.^].7ll ^rf. 

^ ^1^^ Count 115. ^^]o]^t}. cfl7l ^7l >a-^5. ^o]^ 

^^<HlAi Num II o]^o^ A]^ol Aijio^ ^^o] ^c^-. ^^i:fl7l>a-Bfl(504)<^l 

H^5.^ ■§-'^1: ^^^^.a II7> U^v} 3.?]] -i-^^^^^Bfl (503)5. S\ 

^<^}^^. ^'^^^^^Bfi (503)5. oi:g.^>^ Count 11^ 0.^5. 3i7]s} 

<55> olO^A-l, ^#^><^ CH71 -^Efl(504)ollAi ^7l^#>a-Bfl 

(501)5. olJ^^}7]l CfA] ^A^o^ A] 3}-^ ^S^W. ^^lofl 3.7]^^^n 

(501)<H1A-1 lol ^11^ i^x:} :^oi. x^^€-t:f. 

<56> £ 6^ ^ ^^<^1 itl-E- -i-^^ ^# :e.ol^ ^#£olcf. 

<57> 5L^*>^ ^S.7} (602^4^). 

^s} 7]7^^^s.^B\ 7>^^^£(likelihood)Sl:^ W(6043Jf^j ) . 
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<59> o]o]A], ^^^^Jl^ 7>^^^i(likelihood)^3)- ^^^J:^ 7>^^^£ 

( 1 ike li hood) ^^S-^B] (eos^)-^^ ) . 

<60> o]^^^, ^^^^1S.^B\ ^^^^o]B^JL ^^5)^(606 3]-^) ri}o]3. -tl 

S.^ ^^<^1 

<61> 0]C]A^, ^A^O] Al3)-5)ig T^}o]3. ^S.^ ^^^^<^7loll <a^*l-JI(608 ^^^) , 

*V^o.s. -g-A^ ^«fl Al^^«.E^ A^A^T^l^^ ^;.^^>J1(609 

^^), ^^t!: ^5^^>^1^5sl- 7l;<-1^^S-^E^ 7>^A^£(likelihood)?;b* 
(6104^ ) . 

<62> <iH-H, 7l-^>y£(likelihood)^4 ^^^Jl^l 7>^-^^£ 

(1 ike li hood) ^>^^ ^^-^ ^tb 
^l^^t^(6113l-^). 

<63> ojo^Ai, :^ii^iIIo11 o^afl :^;^£liS(613 ^^^^S. 

S«.E^ #^V>acf.(6133f^). 

<65> ^ o. ^^E^S ^ 7l^nl]^lo)1 ^^El7> ^ 
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^^Bl7> ^ 7l^nfl^lo^ c^]s.^ ROM, RAM, CD-ROM, ;^>7l Efl 

^€ ^ Sic}-. 

^^tb «>si- ^ ^v^d^] n)-^ ^^<^l^i^ ^S. Ij-^ ^ 

^^lofl ^t}^ 3^11^ 7li^ o.^ 71^-1 ^^^(basis function) 
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[^^^^^^] 
1] 

*Hl^i ^# «cJ-^<Hl ^olA^, 

^^(training) ; 

^#^>^ ^^4r S.-^^^ ^S. ^# «<J-^. 

[^^^J- 21 

^31 ^J-i^. 

3] 

^li*J-°fl ^^^i, ^7] ^# 

^7l 717-1^^21- ^-S- 7l7-1^^# W>^0.^ ^ ^1^ 

^7] ^^^^ ^ 7]-^A^£Ss). ^ 

^ 7>^ 
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^51 ^# iJ-i^ . 
4] 

^l3*J-oll ^Ol^i. -^^7] Al^ 

logp(A: I e ) = los/7(^)-log(£/er I I ) ^ IJ^l-^VSlT^ , 



7>^A^3ESif ^^A]^^ 7i.->.^j£^oi ^].o]^ ^fl-sl-t!: ^<a^ ^^1-^^ *]-^ # 
^# ^J-^. 

6] 

7>^>^^£21- 7>^A^£^a] ^vojs. ^fl-si-^ 7>^>^^ 

£1- A>-§-^>^ ^■^o^s. -g-A^ ^# 
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7] 

^li*J-<^l SZ'^l^i, ^^^"^l^i 1.^^ ^^^^^^ -a^^^l^v ^ 

^ 7l-^>^^£^ ^>ol^o.s ^^fl-Sj-t!: ^^l^S ^Jl ^# 

8] 

^11*J-<^1 ^<^^i. ^1-71 ui)-;^^ 

^l^^^'i^:e-7> ^ll^l^^ ^t]. 3.^ ^^^^^ ^BflS. oi:^^>:ii ZL^^l 

^7l >a-EflS. ^^*>t^. >a-7l -S-^^^^^ollAi ^^^^7} 

^3.^ cfl7l^^Efl^ <^m^>T^, ^7l tfl7l^j-Bfl«^flA| ^ 

^^s. 4^*>^ ^^1^^ t}^ ^# 
9] 

^18*J-^1 ^<H^i, ^^7] m ^ ^12 ^^^^ ^^fl ^^Efloll 45^- 

^ *m ^# «o1-^. 

[^^^J- 10] 

^S- *Hl>^i ^#*>^ ^Ji ^# ^^1<^] 9X<=>]^^. 
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r:}o]3.S. ^^^Sl^ ^><^5r>oi ^1-71 ^^^^^ 71^-1^^ 

^^^^ S.^^^ 

^s. ^# ^^1. 

11] 

7l:^-1^^;^1^4'#-^; 

^71 ^^^7lX-1^^7ll^#^o1lA^ ^^^^ ^^^^ n^S. 

likelihood)* ;^1^B:>^ 7l-^>^^£ ^l-a:-^; 
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i^«>^ t}^ ^^1. 

12] 

^1-71 ^^^^^^ 7l^if-^fiV >y-7l :S-^o11^^€ ^^^Jl^ 

^ 71^ Dfl^l. 
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